Bioaccumulation of metals from nickel smelter waste in P and F1 generations of exposed animals. I. Dynamics of metal distribution in the organs and AM activity.
A group of female Chinchilla rabbits was exposed respiratory to metal aerosol originating from dumped wastes of a nickel smelter. The experiment was carried out in a biomonitoring station situated 4 km away from the dump in the direction of prevailing winds. Metals (Fe, Cr, Ni) introduced by inhaled waste particles were found in the increased amount in the body organs of exposed (P and F1) animals. Following a 3-months exposure of female rabbits (P), the elevated level of Cr in liver and kidneys was found, and after 6-month exposure also in the heart and thigh muscles. The Ni content proved to be increased in the lungs, heart and thigh muscles following 3-month period and in the liver after the 6-month exposure. Concerning the Fe content, it was already elevated in all the organs investigated except the lungs after 3-month exposure. The alveolar macrophage (AM) count was increased significantly in the exposed female rabbits (P) only after 6 months (P less than 0.05) and rose continually till the end of 9-month exposure (P less than 0.01). The enzyme activity of lysosomes was enhanced after 9-month exposure. In F1 rabbits 6 weeks of age elevated levels of chromium were found in the liver, kidneys, heart and thigh muscles. The Fe content was increased in the liver and thigh muscle, while the Ni content was enhanced only in the brain. The increased mucus secretion was observed on the tracheal mucous relief of F1 rabbits in response to the noxious effect of needle-shaped metal particles using an electron scanning microscope, despite the short duration (6 weeks) of postnatal exposure. The reported findings emphasize the effects of metal particles originating from the waste of a nickel smelter in an environment where the mean value of the dust fallout was only 4 g.m-2.30 days-1.